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The first thing that a phonographer must understand 
is that the turntable platter and a record can 
mathematically represented by the circle. The circle 
isa etric structure which can be broken down 
into 360° as shown in figure A 

Any number of degrees is called an angle and can 
be expressed in terms of the Greek character theta. 
this letter looks like this ® 


to visualize theta, here is an example of an angle: 


300 6 =30° 
thus theta equals 30 degrees in this example 
‘{|s0\what does this have to do with scratching? 
what this basic means to 


be 
siechn tas rilnen yg 


for this , let's use the most famili 
er woh aya ane ala 


mi a 


™“\ BAD 


4 
(or360°after a revolution) t 
— SS f= 















270° ~- 90° 
fig.B “~~_]| 1 fig.cC (= = 
180° (The Phonographer Unit Circle) 
in this example, 0° is the starting point the diagram displayed above(fig.C) is a 360° circle which is divided into 
and 75° is endpoint of the sample ” four quadrants. he order of the Quadrants beginning with #1, follow the 
thus the the length of the sample is 75° Clockwise motion of the platter. each quadrant represents a 90° angle. 
and is called the sample len beginning at the Stang pose quadrant #1 represents from 0° to 90°, 
it is also important to understand that the uadrant #2 from 90° to 180°, quadrant #3 from 180° to 270° and quadrant 
direction which the phonographer uses 4 from 270° back to the starting point of 0°. this movement around the 


to measure degrees is the reverse 


the platter is called a revolution. after each revolution around the ape 
of the standard unit circle in fig.A ) 


Unit Circle, the phonographer returns to the quadrant where they starte 
if the sample length of a particular sample happens to be above 90” (let's 


since turntables(in general) rotate clockwise, —_ say 120°), the sample lies in both quadrants 1 and 2. if a sample length is 

a Clockwise direction of measurement 300°. it les in all four quadrants. we will go into more depth about ees 
provides a more accurate representation as later on. for now it is important for the phonographer to understand that the 
shown here in fig.C platter does not necessarily have to be divided into fourths- it can be divide 


into thirds, fifths, sixths etc. for the sake of education, we'll stick to fourths. 
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The most essential element of scratch notation is using symbols to dipict theta T eld over 
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and it's relationship to time. To visualize the scratches of a phonographer over T 
apaee of time, one must be able to track the movement of the sample in (y~as8) 
relation to the starting point{note: the starting point is equivalent to the stylus or reference y 
nt). Since a scratch is defined by the in theta over time, scratching can 
expressed through a modified version of the Cartesian graph. Thus scratches 
can be tabulated using theta as the y-axis and time as the x-axis. see fig A) 
Although the the relationship between theta and time can be tracked 
oy the graph in fig.A, it can be more cleary expressed using the system 
of measurement displayed in fig. B, This structure is a modified version of 
the standard musical staff used in Western music = 
The y-axis increments are called degrees which can therefore be 
represented by theta. This particular version of the staff's y-axis is called 
the standard quadrant scale because it represents one sector in a 
pica ior unit circle which is divided into fourths. Thus the y-axis also 
nown as theta) on this staff, represents 90° divided into 10° increments. 
Recall the fresh example on page I. Fig. C shows the sample oath of the 
fresh sound and, most importantly, its placement on the standard quadrant 
scale. The shaded sector of the phonographer unit circle represents the 
same number of degrees shaded in the staff. Later in this document, when 
we cover scales and pitches, we will delve into the other microtonal and 
Western systems of dividing the degrees. 
x-axis of the staff is a measure of time and can be divided into any 
number of increments copenanaon the time signature! located at the 
beginning of Fig.D). In this par r example, the time signature is 4/4 
-meaning that there are four beats to every measure. In this picture, 
every four increments represents a single beat ragning ie entire staff 
ual to one measure. The sixteenth note located at the upper left corner 
of the staff indicates the number of increments per measure- in this case 
sixteen notches. The 90° next to the theta character indicates the degree 
range of each sector and the 10° below it indicates the value of each 
increment within the sector. The numeral 1 located next to the sixteenth 
note indicates that the scratches are taking place within the first sector 
ranging from 0° to 90°. In sequential order, the numeral 2 would indicate 
the second sector ranging from 90° to 180° and so on. 


+ So, what does this information mean to the phonographer? 


By using theta over time, one can always track the movement of the record 
in relation to the beat. The examples displayed in fig.E present this system of 
measurement by assuming that the fresh sample just happens to be exactly one 
beat (this rarely happens in real life) and that the sample is moving on the platter 
at a constant speeds. Since physics tells us that velocity equals distance over time 
(v=d/t), we can infer that scratching equal degrees over time (S=d/t). By fig.D one measure 
incorporating sheet music's beat based frame of time, we can change the 
equation to "degrees per beats" (S=d/b). In the first example in fia the ) 
fresh sample has a speed of 7 5d/b meaning that the record is rotating l 
75° for every one beat. The second example shows the same sample 90° 
rotating at a speed of 37.5d/b or 75° for every two beats. Example 10° 
two is therefore moving at half the speed of example one. The phonetic 4 
interpretation displays this showing the effect of the sample being 
stretched to twice its normal length.Each example creates a line 
which is characterized by its slope, S, being equal to degrees over 


| Jone 16th note 





time. Thus the slope of examples one and two would be 75 and ' _75 degrees 7. ,, 75 degrees 47 5 4) 
37.5 because, once again, Sd/b, Take notice that the S fig.E S="Theat S= 7 beats | 


which | used to define a scratch and the S which used to = 
define the slope are the same thing. eee eee) are shiny ffrreesshh| 
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wh che eae sco Velocity. AGGEIGTALON ano (hE O-GUIVE 
ratching is changi sition oO record in relation of these examples dipict clockwise, rotatjon which is the same 
to the position of the m ha Aithoug there are an infinite ac- Torvard sample movement nd positive change in Uneta (growth) 
number of ways in which one can alter a sample over a 
period of time, scratching can be categorized into three major 
types of movements. The first is linear movemet meaning that 
change in theta over time produces a straight line on the 
ph rapner staff (see fig, Al The fresh examples on page 2 
dipict this form of rotation. The second type is exponentia 
movement characterized by a curving line which dipicts a 
rapid change in the position of theta over a period of time (see 
f ig.B). This type of curve starts out moving slowly and moves sate 
aster and faster as time passes- thus the record is speeding up. 
Through the use of physics, one can understand this exponetial 
movement as being equivalent to acceleration. In the same light, 
linear movement can expressed in terms of constant change or, 
as physisists call it, velocity. The third type of record movement 
is called logorithmic and is characterized by a rapid decrease in 
the change of theta over a period of time (see fig. C). This type 
of curve starts out moving fast and moves slower and slower 
as time passes- thus the record is slowing down. All three of 
examples represent the forward/clockwise movement of the S-Curve fig.G 
the fresh sound along the record and can be discribed as a push. S- 
These tyre of movements reflect growth lor the positive change 
a). 





linear exponential —_ logorithmic 


of a \ ceceleration x | 


in theta). Conversely, figures D,E and F represent the backwards/ C 
counterclockwise movement of the record and can be discrib h / / 
as a pull. These of movements reflect pecny lor the negative e near constant / 
change in theta). All three of these motions, both Forward t / 

a 


ckward, are the elementary movements of all forms of cutting. 
slope of a scratch (the change in degrees over time) can never 
forma compretety vertical line due to the fact that it would take 
an infinitely fast push or pull. Yet the slope of a scratch is able to 
orm a horizontal line meaning that the record has a reached a fig.H 
of zero and continues to remain motionless. _— 
e most fundemental type of scratch is called a Baby scratch  —— : 
and can be represented by the S-curve on the phonographer staff. / point of Q”: 
e S-curve is the union of. all of the elementary movements 7 inflection 10° 
culminating into a single smooth motion (see fig.G). This example 4 


accelleration 


time 


is a push that initially accellerates from rest- then reaches a nearly 
constant speed- then deccelerates back to a speed of zero. The 
2nd region is called near-constant because it is not truly 
representative of linear movement. It is actually the end of 
exponential growth followed by the beginning of logorithmic growth. _fi¢.H apke the point of inflection representing the 
Note that it is impossible to execute a perfectly linear movement transition from one elementary movement to another. 
with one’s own hand. Only the turntable can move at exact speeds. _fig./ dipicts a positive s-curve ona phonographer staff. 





; 
ws 

— ee 
— =. 4, SR A > =e 





Most scratches are ee arhgmirinn “ath adi Baby scratches 


and the gradual or immediate seen dao 
Without the fader, the majority of a a a aaa 
Baby scratches of various accents and 


we do give names to many of these “click- ee ste he 
feder trove 


oree one to a sample into an infinity of 
gradual to 


sounds. It serves to ma the th the grad 
instantaneous cngaf oo ‘res he - 
Before a cut rorspyss ust understand the 


Pra gee in fig. ag geal ay left cob of oo eee in 
Ig act to represent a f 


this charact id theoretically F ~y 
pled cory re Aug he al : ‘depsseth line, the : 
pronggopnay is to use 


erecta, aeons the beg 
SYMDOI! IS pict at — y 
scratches in fi A te oy ves placing the symbol at the 
pk pa ines in came to clor fy the status 
oo! esi erick mame The sere usage, 
very mi measure in fig.A, involves 
ao mmbok between aration to separate scratches 
“ter, itis sample lines. Without the open sym 
reading of more complicated — would be more difficult. 

e are three types of fader movements that create a cut: 
the cutt-on, the cutt-off and the click. The cut-on and cut-off are 
self-explainatory, the former being the furring on of the sample 
gna re pees being the turning of F fesarpe. Figures Band C 
die nese Phonographer sy showing the cutting off and on 

—— line b Jase tc bod ch dot. 1 hese two cuts are one-swipe movements 

either on or off in one swift motion. The 
third typ rd type mg ba movement is pit a click representing the turning off 
and on of the fader/switch. This cut is a two-swipe movement meaning 
ie od nag ely 9 A is immediately turned back on in one 
swift motion. Figure D 1 {maples tes f= place: peal ~ 
sample line. Thus the + oad isa le ene tape in et sound emmitted 
rom the mixer. Note that these cuts a are assumed to 
ber He waved having no oh fo in ps ator to the time 
ee ite the fact that a real amount time expires while they're bei 
executed). They are mere representations of the beginnings and ends 
intervals of time. Gradual cuts, such as the up 
lance, equalizers and all forms ia effects aay take . .. 
longer time to from the open toc 
their execution apt for notation over a period of i irel p.5). As mening 
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THe BRB SCRATCH AnD THe ‘FRDER- 





ed 
half boby scratch baby scratch 
The separation of these two baby scratches is based upon the assumption that 
a scratch constists of a movement with no more than one change of direction. 


fig.D 








fis-€ Dosa position Closed position — 
crossfader O on @ off 
up and down* O on @ off 
transformer O on 1 ots 
balance* fade | fade 





effects* 
“denotes Poi oy —_, cesfaders and transformers 
ly(mote: the  erosafader can be set to 


caiaal wad seins a curve eajestmet. control) 





impossible muted pull 


The example above depicts the muted movements of the sample in red. 
The first red line represents a muted pull which has a s-curve shape 
while the second one represents an impossible muted pull of infinite 
“atcha oy serve to selectively mute segments of a velocity- an instantaneous return to the start of the samplet this can 


muted pull 


only occur by layering the two scratches on a recording). 
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Cuts create ae scrat pby muling y {ened the aay scratches 















for every scratch has an 

divided into an an i nie, 0 sg he dere line eS ) this 

curve can be categorized elementatry scratches described on p.3. 

In. order to hear an the tary eye me rs _ he the fa rest 
a which it lies. Fig.A aap my t. This 

cut is Fe eos eto thor alesse 

d-push d donates coele mre Fader. Note that 

cut is + ate at the point ynnere the ree jocd -push, a ipl 

as the point of inf have an ever 


which ther —e ppt with -cha ite 
icts a cpus des the ac conte sm «pry ener webs paleain te 
comes | 





the m before 
lowed iby he reread of the ph hy that pede after {tt Unless the constant : 
c-push is the union of the near- 
ena? vl fe an a- Scns start of a d-push. The c-push ween a gt Ete lnc tacenes eure shalt. ove de 
a constant a contant pitchlalso known as the slope.) the daniresning ofthe meted a and ¢- ‘ses the Spend 276 pt 









Since it is impossible eon a om without acceleration ler 
a c-push becomes more and more perfect as the a and d-push portion of the 
prorve ss decrecsed fig.C). Many scratches est tosnd an chirp, are 
upon this logic- having a-pushes and pulls ls that are connected to each 
ther through the virtual elimination of the a and d- Sas bonipiaren 
(see see fig. D). In this example, ip sound qc sep and decceleration 
© be absent due to the f fendered so rpc the# the 
mio hat» st 2 a 2 aoe is system holds true for 
all combinations of elementary pushes and pulls that follow each other. 


All of the different types of faders produce their own unique sounds due 
to their having different rates of cut-off as well the different Wypes of effects 
which they ) protace Although cuts have historically involved the changing 
of volume- the knobs, faders and switches of equilizers and effects unsts are 
all presently fair game making them deserving of their own notation. Thus 
crosstaders, transformers and the up and downs can be considered classical 
faders. Of these faders, the transformers and crossfaders have symbols 
that reflect their rapid cut-off rate: taking a mere point in time to click or cut. 
All other faders are categorized as gradual, having click and cut rates that 
take a significant amount of time to follow through. The levels and amount of 
time it takes to execute a fade is therefore in of notation. Figures E and 
F depict these al tr symbols. Fig.E displays the supplement to the 
click of a gradua hi to be placed see ets “ade ne in 
time which it occurs. The number represents the leve 
ae the gradual fader depicted in fig. G{note: aoeclied ack hon as 
a 2 oo bere ya : a — = macy dy = pl — as acceleration _constant__ decceleration 

a 19.F GiSplayS the Suppiemen CUL-OTT an crescendo 

cut-on. The example shows the change in levels and all of the rates at which Secrease i _ wi tr 
ah. heange shone be charge hints oad ao cmereaeintee | —7_— | | 


are represented by symbols(shown in the table in fig.H) that correspond to decrescendo wae it 
the change in speed of fader within a gradual nine and cut-offs. a | a _ | =F 





7mm i i He vermitt , mes = 
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Within the realm of scrofcring, mere are various types of fader and record 
movernette that create stylized clicks and cuts that are alterior to of the 
; an grasses + pain} switches and knobs previously discussed in this 

document. The tricked transformer switch is one of these instruments, creati 
it's own unique sound. The standard tricked switch is a tranformer that is 
to go From off- to on- and back off in a single swipe. The symbol! in fig.Ais the tricked swipe 
—: mene for the — — Sc ge = | ‘ae plan — and its according 

uick com ion oO Cc closed movements h 
of aoa oe B depicts this symbol ol long he hee pher staff. ve wats my “ 
Fc eure palace nou tands that the tricked swipe fig.C fig.D 


produces a engfe soune ii t only lasts as make a click. This characteristc is vastly 
different from the majority of cuts os involve divid ovng as significantly | y , 
reeves of time. It is for this remon ihe vate wove along the s taf in 
fig.B. If there were a visible wave ly become a oa! hal 








cut-on immediately followed by o bt an elt Ther pet ioe source of information 


that the tricked swipe provides its ie fven jos bols| a change from 
figs.B,C and D). When she vod Loe a another, poo age | ae ar to pull 
these unified are not needed sf art hes Jo spe = fig.£ 





will give a al "dotted" r ssaniction of the sex lelinelsee ig.E). lt is 
rpertont fat the shonoererhar understand that te ic wine ms way aways §9,-—— 
start in the closed rele position and inerefore must a ma 
tranformer cut-off prec it along the staff. (note:this econo a 4 — 

iri a heh ser ap en Cena! if the sound is cut off by another 4is 

fader- fig.F is an example of 


it is also possible to have tricked — that produce more than one sound per swipe. Although 
they haven't been invented yet...one could have a switch that tums off and on ten times in a single . 
swipe. These future cutting devices, known as supertricked or tare switches, use the same symbols 
as standard tncked switches but the have a number above them which represents the number of 9) 
times the sample is heard per swipe(see fig. G). lf the number of sounds emmited in a swipe is long O55: 
enough, the tare symbol must be accompanied by the rate at which the tearing occurs. This notation 
is fo lie underneath the staff, as do all gradual rates of change, but must lack level indicators unless 4 
they are defined on the mixer. Since standard tricked switches begin and end with the transformer in 4 
the closed position, it is therefore possible to have a tare swipe that ends in the open position-or even 
one oat Starts and ends in the open position. These variants are to be notated accordingly as depicted 
in Fig 

Another click and — sound which is atreren from ntypicas faders is produced 
by what is wre as a stop for er proctes< a fhe aby gw 





crossfader cut followed 
multiple ticked by a Single swipe 
SWIDES , 


6 fig.G 





by od tapping or : is ok yes occur due lo ine nd 
that a record _ es no sud hen esol ond herons of 
record will produce a click- a hault vi 0 on 
stationary record will produce a apron, Fig.1 di the symbol for he vhs 





cur peinga m a mere fereqorde Siprad of the horizonta dope at which the sam fon 
st nee ops oe to many scrat 


7 hy fe sole sg nf in 





say Xt 


ee a > ee 


a ! ey gue min 


—_ ie 


— 





=. 7 
STONA AND ANDAL io 
Ves, a symphony of Turntablists can chirp and flare Beethoven's Fifth or even Louie Lou's: 
Scratch Monopoly in D minor... 
The first thing that a phonographer must understand is that velocity, speed and pitch are all one in the same. The pitchofa 
a record is therefore dependent on the distance it travels in a period of time ( this can be expressed in degrees per second or beat). 
The pitch will always increase and decrease along with speed as seen on the pitch adjust. One must also understand that for 
ony constant speed at which a record is moving, twice that speed will produce a pitch that is one octave higher. This means 
that if a sample is c-pushed or pulled n degrees in a single beat, a c-push or pull of (n x 2) degrees in the same amount of time 
will be an octave up. Fig A displays an octave on the piano, from C to the next C etc., while fig.B displays an octave on the 
turntable, from 0 to 80° and 0 to 160? etc. In this example, every extra 80* a sample travels in the same period of time is an 







(from 0° to 80° in one (from 0° to 240° ) 
; ; : 


octave up. one octave up 
(from 0° to 160° in one beat) 
sample length two octaves up 





one octave up t 
two octaves up 
An octave can be as long as any number of degrees which 


the phonographer chooses. Depending on the type of musical 
scale being used, this octave can be divided into any number 





own unique wavelength - likewise, a note on the turntable is 

defined by a sound that has its own unique samplelength. Figure C shows this relationship using the standard western scales which is based on their being 
eight notes, which are divided into twelve half steps, per octave . In this example, an octave is equal to 120° and each step ts equal to 10° . The phonographer 
scale has also been changed from the standard 90° sector to that of 120°. In this example, every half step is equal to 10°. 


